Objective: To evaluate the relationship between frequency of pruritic symptoms experienced over a 1-month period and psychological stress.
years, 1212 (54.5%) were women, and 70 (3.1%) presented with pruritic symptoms. Multivariable analysis showed that patients with pruritic symptoms had significantly higher psychological stress than those without pruritic symptoms (␤ coefficient, 2.33; 95% confidence interval [CI] , 0.53-4.14; P =.01). Furthermore, a linear trend was observed between increased psychological stress and increased severity of pruritic symptoms, with ␤ coefficients for the first, second, and third tertiles for symptoms of 0.81 (95% CI, −1.97 to 3.59), 1.77 (95% CI, −0.82 to 4.37), and 4.86 (95% CI, 1.29 to 8.43), respectively (P value for trend, .004).
Conclusion:
Our results suggest that frequency of pruritic symptoms is associated with psychological stress in the general population.
Arch Dermatol. 2009; 145(12) : [1384] [1385] [1386] [1387] [1388] P RURITUS, ONE OF THE MOST common dermatological symptoms, 1 can cause serious discomfort and skin damage mainly via scratching. A recent study 2 demonstrating the association between certain kinds of pruritus and increased risk of mortality, possibly due to related symptoms such as sleep disturbance, has highlighted the importance of alleviating intractable pruritus.
The relationship between pruritus and other mental health states, including depression, has also been reported in some disease-specific populations, such as patients diagnosed as having psoriasis and atopic dermatitis. 3, 4 Furthermore, a previous report 5 has demonstrated that negative mental states may reduce tolerance to aversive stimuli, suggesting a possible biomedical relationship. However, most participants in the previous studies were recruited from outpatients of dermatology departments, and this relationship has not yet been investigated in a generally healthy population. In addition, the degree of pruritus was evaluated on a 5-point and crosssectional Likert scale. Accurate evaluation of the severity of pruritus over a certain period of time may require applying another scale.
With regard to symptom documentation, the health diary is a promising tool, enabling both medical staff and patients to comprehend the alteration of subjective symptoms between consultation days. [6] [7] [8] Several studies have revealed the health diary to be effective in the continuous evaluation of disease progression, particularly in patients with chronic diseases such as asthma and chronic obstructive pulmonary disease. One report on pediatric asthma further cites the value of concise, self-administered diaries in evaluation of interventions. 7 Given that a considerable number of pruritic symptoms are indicative of chronic skin diseases such as eczema and chronic urticaria, using the degree of pruritic symptoms observed in health diaries as a scale to describe pruritus severity may prove highly effective.
We investigated the relationship between the frequency of perceived pruritic symptoms over a 1-month period and psychological stress, assessed by the Japanese version of the Perceived Stress Scale (PSS) using data from a large prospective health diary study comprised of a representative sample of the general population in Japan.
9,10

METHODS
STUDY POPULATION
The Japan Health Diary Study (October 2003) was a prospective cohort study based on health diaries conducted to analyze patientperceived symptoms and related health behaviors and utilization in communities. Data were collected from 3477 randomly selected participants among the Japanese general population, based on the findings of a nationally representative panel comprised of more than 210 000 households in Japan. 11 We selected a population-weighted random sample by controlling for the size of cities, towns, and villages. The original study protocol of the Japan Health Diary Study was approved by the research ethics committee of Kyoto University Graduate School of Medicine. Additional details regarding the sampling and study methods of the Japan Health Diary Study have been previously described. 12, 13 In the present study, participation was limited to those who completed questionnaires about PSS. Participants with known psychiatric comorbidities were excluded because their responses to the mental health questionnaire were considered to be different from those of general healthy population. A participant was defined as having a psychiatric comorbidity if he or she had been diagnosed as having depression, schizophrenia, or other psychological diseases and regularly received outpatient treatment at the completion period. Participants younger than 18 years were also eliminated to retain reliability of completion for the diaries.
MEASUREMENTS
The main variables evaluated were the state of perceived pruritic symptoms and PSS score. In the Japan Health Diary Study, participants were asked to record each day all perceived symptoms into their health diaries for 1 month, from October 1 to October 31, 2003 . Severity of pruritus was assessed by the frequency of recorded pruritic episodes in the health diaries over the specified period. Whether participants recorded a pruritic episode in the diaries was assessed by data managers who were independent of the authors. Mental health was assessed using the Japanese version of the PSS, a 5-item questionnaire regarding perceived mental stress validated against the Cornell Medical Index and the depression scale of the Minnesota Depression Multiphasic Inventory and considered to be highly reliable among the general population and patients with various psychiatric disorders. 9, 10 The data from the PSS were assessed 1 week after the completion of the health diaries, with higher PSS scores representing greater psychological stress, included questions regarding participants' feelings and thoughts over the previous month, such as: "In the last month, how often have you felt nervous and 'stressed'?"
STATISTICAL ANALYSIS
The relationship between the state of pruritic symptoms and subsequent PSS score was assessed by linear regression analysis, with adjustments made for age, sex, presence of nondermatological perceived symptoms, and 6 comorbid conditions present at baseline (hypertension, cardiovascular and cerebrovascular disease, diabetes mellitus, cancer, and skin disease). Participants with comorbid conditions were defined as those who had been diagnosed as having the conditions and regularly received outpatient care at the completion period.
To examine the relationship between frequency of pruritic symptoms and subsequent PSS score, 3 categorized dummy variables were prepared according to the tertile of frequency for those participants who described pruritic symptoms in the diaries. In all the models described in the previous paragraph, participants who belonged to the first, second, and third tertiles were also compared with the remaining participants who cited no pruritic symptoms, with adjustments made for the possible confounders as described in the previous paragraph. Results were derived as ␤ coefficients, which denoted the differences in PSS scores between participants with and without pruritic symptoms with adjustment made for confounders. Using regression models based on a previously reported method, a test of linear trend across these tertiles was performed by treating tertiles as a continuous variable with a value equivalent to their median score. 14 To examine the relationship between health-related behavior and PSS score, 2 dummy variables were prepared according to the presence or absence of consultation behavior and drug use after perception of pruritic symptoms. The relationship between health-related behavior following perception of symptoms and subsequent PSS score was analyzed via linear regression with adjustment for the possible confounders described herein.
Assuming that perceived pruritic symptoms were also related to mental health in participants who reported multiple general symptoms in the health diaries, the relationship between the state of pruritic symptoms and subsequent PSS score was evaluated in 1598 patients citing more than 2 general symptoms in the health diaries, using the same regression model described herein, with adjustments for the same possible confounders.
A multiple imputation approach using a chained equations method was used to account for missing values of confounding factors, 15, 16 with results showing that 16 participants (0.7%) had missing confounder values; t test was performed for univariate analysis. All logistic regression models considered cluster effects at regions, and all analyses were performed using Stata statistical software (version 9.2; StataCorp LP, College Station, Texas).
RESULTS
Of the 3658 participants enrolled in the Japan Health Diary Study, 3477 completed the diary. Of these, 1025 younger than 18 years and 13 with a known comorbidity of mental disorders were excluded. Thus, we enrolled 2439 participants (70.1%). Of these, data meeting the inclusion criteria for pruritic symptoms and psychological stress were available for 2224 patients (91.2%). The 2224 patients had a mean age of 44.6 years, 1212 (54.5%) were women, and 70 (3.1%) reported pruritic symptoms in their health diaries. Table 1 shows patient characteristics, categorized by the presence or absence of pruritic symptoms.
RELATIONSHIP BETWEEN PRURITIC SYMPTOMS AND PSYCHOLOGICAL STRESS
Results showed that the mean PSS scores were 24.4 and 21.8, with and without pruritic symptoms, respectively (P =.003). In participants who reported dermatological Multivariable linear regression analysis revealed that patients reporting pruritic symptoms in the diaries had significantly higher perceived stress than those without pruritic symptoms (␤ coefficient, 2.33; 95% confidence interval [CI], 0.53-4.14; P = .01) ( Table 2 ). Higher perceived stress was also associated with increased age and the presence of nondermatological symptoms. In contrast, lower perceived stress was associated with comorbid cardiovascular disease. Compared with patients without pruritic symptoms, those in the first, second, and third tertiles for frequency of pruritic symptoms had high perceived stress, with ␤ coefficients of 0.81 (95% CI, −1.98 to 3.59; P=.57), 1.77 (95% CI, −0.82 to 4.37; P=.18), and 4.86 (95% CI, 1.29 to 8.43; P=.008), respectively (P value for trend, .004) (Figure 2) .
RELATIONSHIP BETWEEN BEHAVIOR AFTER PERCEIVING PRURITIC SYMPTOMS AND PSYCHOLOGICAL STRESS
Of the participants with pruritic symptoms, 48 (68.6%) displayed health-related behaviors (they began prescription drug use or visited a physician's office) after perceiving pruritic symptoms. Furthermore, these participants reported significantly higher psychological stress than those without pruritic symptoms (␤ coefficient, 2.44; 95% CI, 0.07-4.82; P=.04). However, participants with symptoms who did not engage in health-related behavior were likely to experience even higher psychological stress than those without pruritic symptoms, albeit not to a statistically significant degree (␤ coefficient, 2.09; 95% CI, −0.25 to 4.42; P =.08).
SUBGROUP ANALYSIS OF PARTICIPANTS DESCRIBING MORE THAN 2 GENERAL SYMPTOMS IN THEIR HEALTH DIARIES
Multivariable analysis of those participants describing more than 2 general symptoms in the diaries (n=1598) showed an association between the presence of pruritic symptoms and increased psychological stress (␤ coefficient, 2.41; 95% CI, 0.64-4.17; P =.008). In addition, results also showed that patients in first, second, and third tertiles for frequency of pruritic symptoms had significantly higher perceived stress than those without symptoms, with ␤ coefficients of 1.30 (95% CI, −1.56 to 4.17; P =.37), 1.48 (95% CI, −1.13 to 4.10; P =.27), and 4.70 (95% CI, 1.33-8.07; P =.006), respectively (P value for trend, .004).
COMMENT
Our study conducted in a large sample of the general population found a significant association (see Table 2 for P values) between the state of pruritic symptoms and perceived psychological stress as assessed by selfadministered questionnaire. In particular, results showed that this association was clearly defined because the ␤ coefficients of the first, second, and third tertiles for frequency of pruritic symptoms in each model increased in a dose-dependent manner. This trend was also observed in a subgroup of patients who reported more than 2 general symptoms, suggesting that the relationship between pruritic symptoms and psychological stress may be independent of other health problems. After classifying participants according to health behavior (those who used prescription drugs or visited a physician's office), analysis showed that those with health-related behaviors had higher ␤ coefficients than those without. Our findings provide further support for a relationship between pruritus and psychological stress, based on our supposition that pruritic symptoms that require drug use or an office visit might be intractable and may therefore subsequently affect a patient's mental health. The difference in PSS scores between participants with pruritic symptoms and those without pruritic symptoms in this study was 2.33. In comparison with other factors, this difference in PSS scores was almost the same as that between women in the general population Sendai City and new outpatients in the Department of Psychosomatic Medicine of Tohoku University Hospital in Japan and between depressed patients with personality disorders and those without, suggesting relatively high psychological stress in participants with pruritic symptoms. 10, 17 Perceived severity of pruritus may change depending on various factors, such as the state of skin disease and changes in skin physiologic characteristics. A recent study 18 has suggested that severity may even change between day and night, possibly owing to dysfunction of the circadian rhythm of itch mediators. Ordinary cross-sectional measurements using a visual analog or a several-point Likert scale are therefore believed to be incapable of fully grasping the state of pruritus over a certain period of time. Instead, diary cards for perceived pruritic symptoms have been used in several randomized controlled trials to record patientreported outcomes and evaluate the effect of drugs on patients with urticaria and atopic dermatitis. 19, 20 In contrast, few observational studies have used daily diaries to measure the main outcomes in patients with skin diseases. Although our approach might not be optimal, assessment of pruritus by measuring the frequency of perceived pruritic symptoms seems to be worthwhile in patients with chronic skin disease.
In the present study, psychological stress was assessed using PSS scores. To date, several scales for measuring psychological stress, such as the Stokes/Gordon Stress Scale and Perceived Multiple Role Stress, have been generated and validated in various areas. 21, 22 Among these, the PSS, which was originally designed to measure the degree to which situations in one's life are appraised as stressful, has been most widely used to evaluate psychological and environmental stressors as risk factors in various diseases. 9, 23 Psychological stress is generally accepted as highly associated with serious diseases. An increasing number of studies also support a biological link between chronic stress and derangement of the endocrine response system and immune and inflammatory processes, which may in turn be associated with future risk of developing serious diseases such as depression or autoimmune and cardiovascular disease. 24 Psychological stress must therefore be carefully regarded in terms of prognosis as well as quality of life. Psychological stress has been reportedly associated with several skin diseases, including psoriasis, atopic dermatitis, and acne vulgaris. 4, 25 A pathophysiological association was observed between deterioration in epidermal barrier function and increased psychological stress, suggesting pathogenesis of stress-associated skin disorders. 26 One recent study involving outpatients with acne vulgaris who visited hospitals complaining of acne vulgaris revealed a dose-dependent relationship between acne severity and stress levels as assessed by PSS. 27 However, to our knowledge, no investigations have focused on the relationship between pruritus and perceived psychological stress in the general population.
With regard to the association between psychological symptoms and skin conditions, a number of studies have examined the relationship between depression and several dermatoses. 28, 29 Several studies 3, 30 have noted that patients with psoriasis and acne, as well as outpatients from dermatology departments, are likely to have depressive symptoms. Other reports suggest a relationship between atopic dermatitis and depressive symptoms. 31 However, most studies investigated changes in skin appearance caused by skin disease rather than pruritus itself as a causative factor of psychological symptoms.
To our knowledge, the present study is the first investigation of the relationship between severity of pruritus and psychological symptoms in the general population. Results from the present study were generalized through the use of national representative samples. Positive results from the subgroup analysis, which was conducted to determine the reliability of our main result, were also satisfactory.
Several limitations to the present study warrant mention. First, the health diaries in which pruritic symptoms were recorded were self-reports and therefore subjective. Furthermore, health diaries for pruritic symptoms were not strictly validated against other scales, although a recent study suggests an association between Scoring Atopic Dermatitis (SCORAD) scores and der- WWW.ARCHDERMATOL.COMmatological symptoms assessed using diary cards. 19 Second, information on the symptom severity was not requested and may be subject to misclassification bias, which might lead our results to null. Third, although psychological stress was sufficiently measured by PSS, assessment using this method does not fulfill the criteria of definitive diagnosis of any psychiatric disorders. Fourth, we did not investigate the relationship between pruritic symptoms and psychological stress in other countries outside of Japan. Global generalization of our results therefore requires additional investigation. Finally, as a general limitation of observational studies, adjustment of unknown confounding factors highly associated with the investigated relationships was not possible.
In conclusion, results from our study using a large representative sample of general populations showed a significant epidemiological association between frequency of pruritic symptoms and perceived psychological stress. Additional investigations, including validations against other scales like visual analog scale, are now necessary to validate the use of health diaries in actual dermatological practice.
